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157] ABSTRACT

Aqueous solutions of copper phthalocyanine-sulphonic
acid salts of the formula

(5036M$)m

/
- Cu—Pc

N\
(SO;NH)3),

in which

Cu—Pc a copper phthalocyanine radical,

m a number from 1.8 to 3.0,

q a number from 1.0 to 2.0, with the proviso that the
sum m+q is a number from 2.8 to 4.0, and

M® a mixture of A,® and an ammonium ion of the
formula .

II{ S
R'[""'II\T—Rg
R3 (m-n)

wherein

A® represents an alkali metal ion or NHjy ion,

n represents a number from 0.8 to 2.0,

m has the meaning indicated above, |

Riand R designate hydrogen, C;—Cs—alkyl or a radi-
cal —(CH,—CH;—O),—H and |

Rj3 designates the radical —(CH>—CH;—O0),—H,

wherein i |
pis 1, 2, 3,4, 5 o0or6,

process for the preparation of these solutions and their
use for dyeing paper.

9 Claims, No Drawings
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DYESTUFF SOLUTIONS, THEIR PREPARATION
AND THEIR USE FOR DYEING PAPER

The invention relates to solutions of copper
phthalocyanine-sulphonic acid salts of the formula

(SO;:9M D), (I

/
Cu—Pc

N\
(SO2NHy),

in which

Cu-Pc a copper phthalocyanine radlcal

m a number from 1.8 to 3.0, |

q a number from 1.0 to 2.0, with the proviso that the
sum m+q is a number from 2.8 to 4.0, and

MO a mixture of A,® and an ammonium ion of the
formula

I
? @ (11
Rl--lrl--Rg |
R3 (m-n)

wherein |

A® represents an alkali metal ion or NHj ion,

n represents a number from 0.8 to 2.0,

m has the meaning indicated above,

R1and Rjdesignate hydrogen, C;—Cj4~—alkyl or a radi-
cal —(CH—CH;—0),—H and

R3 designates the radical -—(CHz—CHz-—-O)p—H

wherein

pisl, 2, 3,4, 50r6,

in water, which can contain up to 10% of its weight of

organic solvents, a process for the preparation of these
solutions and their use for dyeing paper.
Solutions of copper phthalocyanine-acid salts of the
type described in which
R, Rz and Rjdesignate —CH;—CH>;—O—CH>,—CH-
—QH, or
R designates —CH;—CH3;—OH and
R and Rj designate —C3Hjs, or
R designates —CH;—CH;—OH and
Rz and R3 designate —CH3, |
are of particular interest.

It is known that finished dyestuff solutions are in-

creasingly employed for dyeing paper, since compared
with pulverulent dyestuffs, these give rise to consider-
able industrial advantages in the dyeing of paper. How-
ever, the requirements demanded of the dyestuff solu-
tions with regard to the dyestuff concentration, the
storage stability and the suitability for use in the produc-
tion of dyed papers are high, for example the electrolyte
content of the solutions should be as low as possible.
“These requirements frequently cannot be fulfilled or can
‘be fulfilled only with considerable expense. This is par-
- ticularly true for blue-green to turqguoise-coloured
shades, which are in general achieved ‘'with copper
phthalocyanine-sulphonic acids.
~ The degree to which the dyestuff solutions accordmg
to the invention fulfil the requirements made is particu-
larly good. Moreover, they are simple to prepare on an

industrial scale and have a partlcularly low electrolyte
- content. | | ~ |

~ For their preparation, copper phthalocyamne is
treated with chlorosulphonic acid and, if appropriate,
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thionyl chloride in the customary manner until 2.8 to 4.0
sulpho groups, of which 0.7 to 1.5 should be present as
sulphonic acid groups and the remainder should be
present as sulphonic acid chloride groups, have been
introduced into the phthalocyanine molecule.

The sulphonation melt is discharged onto ice and the
copper phthalocyanine-(sulphonyl chloride)-sulphonic
acid which has precipitated is filtered off and washed
with 0.5% strength ice-cold hydrochloric acid. The
copper phthalocyanine-(sulphonyl chloride)-sulphonic
acid paste 1s worked into a slurry with ice-water and
reacted with ammonia and an amine of the formula

R1—N—R; (1)

|
R3

wherein |
R1, Rz2and Rj3 have the abovementioned meaning, in the
desired concentration, if appropriate with the addi-
tion of an alkali metal hydroxide as an acid-binding
agent, to give the solution according to the invention.
The solutions according to the invention are out-
standingly suitable for dyeing paper, either in pulp form
or on the surface, by the dyeing processes customary
for this.
Dyeings on paper which are obtained using the new
dyestuff solutions show only a slight colour change to
green in a weakly acid medium.

EXAMPLE 1

57.5 g of copper phthalocyanine are dissolved in 435
g of chlorosulphonic acid and the solution is stirred at
125° C. for about 5 hours until about 3.4 sulphonic acid
groups have been introduced into the phthalocyanine
molecule. The melt is cooled to 25° C. and discharged
onto ice, during which the temperature of the suspen-
ston formed should not exceed +3° C. The copper
phthalocyanine-(sulphonyl chloride)-sulphonic acid
which has precipitated is filtered off and washed with
about 2,000 ml of 0.3% strength ice-cold hydrochloric
acid.

'The copper phthalocyanine-(sulphonyl chloride)-sul-
phonic acid paste is worked into a slurry with 100 ml of
ice-water, and a mixture of 70 ml of 5 N ammonia, 50 ml
of 2 N sodium hydroxide solution and 60 g of tris-[2-(2-
hydroxy-ethoxy)-ethyl]-amine is added. The tempera-
ture of the suspension is now increased slowly to 25° C.
and the suspension is stirred at this temperature for
some hours and heated briefly to 70°-80° C. in order to

~ end the reaction. After cooling, the mixture is neutral-

55

ised, if appropriate, with a little tris-[2-(2-hydroxy-
ethoxy)-ethyl]-amine and is clarified, if necessary with

the addition of a little clarifying auxiliary.

60

65

A concentrated dyestuff solution of the sulphonated
copper phthalocyanine is obtained and is particularly
suitable for dyeing paper. S

Dyestuff selutiens’_of similar concentration are ob-
tained when the tris-[2-(2-hydroxy-ethoxy)- ethyl]
amine mentioned in paragraph 2 (of this example) is
replaced by equivalent amounts of 2-(2-dimethyl-
amino-ethoxy)-ethanol, 2-(2-diethylaminoethoxy)-
ethanol, dimethylamino-ethanol, diethylamino-ethanol,
bis-(2-hydroxyethyl)-methylamine,  tris-(2-hydroxye-
thyl)-amine or tris-(2-hydroxypropyl)-amine.
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EXAMPLE 2
10 g of a 0.5% strength solution of the liquid dyestuff

formulation according to Example 1, paragraph 2, are

added to 200 g of a 2.5% strength paper pulp, consisting
of 50% of bleached pine sulphite and 50% of bleached
birch sulphite and having a freeness of SR 35°, whilst
stirring. Sizing is then effected with 10 g of a 1%
strength rosin size solution and 20 g of a 1% strength
aluminium sulphate solution and the pulp is diluted with
500 g of water. After stirring for 15 minutes, the dyed
paper pulp is poured onto a sheeter with a filter paper
underlay and is filtered. The sheet of paper is couched

In a press between two sheets of filter paper and felts of

equal size and is then dried at 100° C. on a hot cylinder

10

15

for about 5 minutes. A paper dyed a brilliant turquoise

1S obtained.

EXAMPLE 3

10 g of the liquid dyestuff formulation obtained ac-
cording to Example 1, paragraph 2, are stirred into a
sizing press solution consisting of 50 g of cationic starch
and 20 g of a sizing agent (ABS polymer) and the base
papers or slightly sized papers are dyed at a throughput
rate of about 5 to 7 m/minue at 20° C. and with a print
coverage of about 25%. Papers dyed a uniformly bril-
liant turquoise are obtained.

We claim:

1. Aqueous solutions of copper phthalocyaninesul-
phonic acid salts of the formula

(SO3:OM®),, (1)

Cu—Pc

N\
(SO;NHy),

in which
Cu-Pc a copper phthalocyanine radical,
m a number from 1.8 to 3.0,
q a number from 1.0 to 2.0, with the proviso that
the sum m+¢q is a number from 2.8 to 4.0, and
M® a mixture of A,® and an ammonium ion of the
formula |

H (i1)

|
RI—I‘I*I"“Rz
R3

(m-n)
wherein _

A® represents an alkali metal ion or NHjy ion,

n represents a number from 0.8 to 2.0,

m has the meaning indicated above,

R; and R; designate hydrogen, Ci—Cs~—alkyl or a

radical —(CH>—CH;—O0),—H and

R3 designates the radical ~—(CH;—CH»—O0),—H,

wherein
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4
pisl, 2, 3,4,5or6.
~ 2. Aqueous solutions according to claim 1, wherein
Ry}, Ry and Rj designate —CH—CH;—Q—CH-
»—CHH»—QH.

3. Process for the preparation of solutions according
to claim 1, characterised in that copper phthalocyanine-
(sulphonyl chloride)-sulphonic acids with 2.8 to 4.0
sulpho groups, of which 0.7 to 1.5 groups are present in
the form of sulphonic acid groups, are reacted with
ammonia and an amine of the formula

R]—TINT—RQ
Rj

wherein

Ri, Rz and R3 have the meaning indicated in claim 1.

4. Process according to claim 3 wherein an alkali
metal hydroxide is added as an acid-binding agent.

5. An aqueous solution according to claim 1, wherein
R1 designates CoHs and Rj3 is —CH,CH,OH.

6. An aqueous solution according to claim 1, wherein
R designates CH3 and R3 designates —CH,CH,OH.

7. An aqueous solution according to claim 1, wherein
R designates CyHs, R designates CH3 and R desig-
nates —CH,CH,»OH.

8. Process for dyeing paper, characterised in that
dyestutf solutions according to claim 1 are used.

9. A copper phthalocyanine-sulphonic acid salt of the
formula

(SO:6M®),, O}

/
Cu—Pc

AN
(SO;NHy),

in which
Cu-Pc a copper phthalocyanine radical,
m a number from 1.8 to 3.0,
q a number from 1.0 to 2.0, with the proviso that
the sum m+q is a number from 2.8 to 4.0, and
M@ a mixture of A,® and an ammoniun ion of the

formula
I1
I'{ D (II)
Rl—IiJ'-Rz
RB_ (m-n)
wherein

A® represents an alkali metal ion or NHjy ion,

n represents a number from 0.8 to 2.0,

m has the meaning indicated above,

Ri1 and R; designate hydrogen, Ci—Cs—alkyl or a
radical —(CH>—CH3—0),—H and

R3 designates the radical —(CHp_—CHz——O)p--—-—-H

wherein
pisl, 2,3, 4‘, 5 or 6.
4
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